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(57) Abstract: 

PURPOSE: An interleaver control device using a nonvolatile ferroelectric memory is 
provided to reduce a system access latency time by a row access time and a restore 
time by performing an interleaver program using the nonvolatile ferroelectric memory 
chip. 

CONSTITUTION: A single chip FRAM array comprises a plurality of single banks. A 
memory interleaver control part(40) programs a code for memory interleaver control, 
and changes an address path of the single chip FRAM array according to a programmed 
code. A bus exchanges mutual data between the single chip FRAM array and the 
memory interleaver control part. 
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51 7 5 51 8* * 4* #-r°r*d*ll ni|JZ.3l» °l-§-* H^el u 40) 

51 9 tH^l 51 13* * 4* fcflUHJ 4*3*11 "H5L3# ol-g-*V °]E]el h. ^ #*|s| 4-E- ^Ajefl. 

51 14fe * 4* 4*4*1 o] Eie1 y ^]oj £ 43. ^Ajoj]. 

51 15fe * *fl£^ Si^^ 3l4^°fl 4^44 ^5L. 

51 16* 51 1521 =3.Z13 ^ ^5]Jf^ a qM ] ^tr 
51 17* 51 1621 #^l-«-o,l 44 tUSLE.. 

51 18* 51 152] frfllHJ ^elii 313^-H 4«: ^4 eWUSL. 

51 19fe 51 152] JEiL^ efl4^1 ^l^-f-<Hl 44 44 315.51. 
51 20* 51 1521 Z.s.=l% 314=^1 olefloHl 4*1 a qM ] g^s. 
51 21* * ^21 44 sl^laI 4°l D o>51. 
51 22^ * ^21 ££a^^l ^4 E^oln o l £ . 

t^2i 4^44^ 



^21 



* 4*3* #?144 4*3 *il ^15151* ol-g-*V 9JE151 h 4<H 4*H1 44 3 o£, »1, 4°J FRAM ^, 4.3 flaF 
RAM ^ SItt 4 El HSH tlB)Bl « FRAM ^14 z| ^2} ^el ^3°-^ *H4*1 Si iSM€4 
*14* 4 SttH^" 4fe 71^014. 

HIH^ l-?!^ 7 0 V^-xl^ nflae) a FeRAM(Ferroelectric Random Access Memory)* A ^(DRAM;Dynam 
ic Random Access Memory) ^512] z\]o]tl 2\ el #511: #51, 4421 o « aH)51 dHE]-4 i^fe ^ ufl^o,] 
*HJtJ) 7121 ^4 s. ^-=-4±L 5U4. 

^14 FRAM* clH 4 7121 4a>*V f2f 71^4,^^ ^A^a} 4*4« Af-g-^ # sfl 

4^°J ** 4* 4^8- °1*4 3°14. °14 4* #4 3.= 44 441- 444^451 cHio lE i7> 34 

34 

51 1* °J434 4*3*1121 s~^4 *| iE] ]elAli ^(Hysteresis loop)* 4444. 

*l^s||eW^ ^zEfe 33H ^ -fr 7 m 4^1 4« 434^1451 44 ^(Hlfe ^-^)2l ^^fls 9J§M 
^^51^1 -a^^Cd.a^-Efl)* *^ls>Jl Sife 2> # ^4. *#)^ #-8-3*11 ^ls-el ^* ^71 d.a^EHl- 
4 i,0«£ tfl*^l^ 71 ^^>a ***v ^oicv. 

51 2fe #21121 Jg-fl^ 7^^^i nj|a.ai«q ^ ^ ±x\ 

#*€^1 "11 51 el 21 #3 ^*, h]s ^o] BL ol <§^S|i. «lJ=er<y BL4 s^SJ-fe « 0 H^^- 

-eKl WL°1 «^5lJl, ^sel-ol WL^l <a^*l ^ji ^ = el-<y WL4 ^<y*> #eflolH el-o] PL^l 



B^^l^Ei Tlfe tHo]H7> *l = e}o] WLo11 «g7jsl ji, i^fe ul = Hl-oi BL ofl <$%s)^, ^efl<il* #*3^1 
7flnll^l El FC021 <&%&^. S£«r, # T ° r xi*fl ?11 3)1 a] &1 FC021 #El]ol S s^oj PL ofl ^^^4. 
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°lsH* t 1 ^* Ste *2fl^ ^-fi-^afl ^lS-alsl nflolEl £ 3a ^ £ 3b« #3h*W -S^VS 

i 3afe #2112] #fl!H3 ^-n-^i^l 3.2)3] -E^CWrite mode)A] "o 1 i°l 

t$7), »7] cj|E] U. ^ofl ^l<y^-a ^-^ofl^ <il7>Elir ^ ^1 <H| <>1 -t!^ CEB7> Jrj-Sj 

, ^l^ »7] °Jofloll- A]^} Bl-oloflAl S^-S S=7> Al^VSJtK ojo^-j, AA 7 1 S.= o|M <H5Le1] 

o] Al^s}. ^l^s] ai^ 7 |. o]7>^cf. nelJl, -^ej^ ^ofl azljJt l sfe o* ^sfl sfl^- tJlSJq-°J BL°fl 
°]<Hloll- ^IJl^ *7]i£|fe *|-ol 3=fe S-f Al Jr» ol7>^4. ol^B, <ffl<£«gH. tHH* -41 31 SEN£r *W #6fl* 

^, HlEE}o) BL o]l s>o] A]Jr 7 }- ?]7>E]JI Ef-O] p Lo1 ] <V[7>£]^- A] 3L7\ S-^}^ # *|j -7fl=flA|E-l FC14) 

T:flo)Ef DINS] 3t°l sLz\ >i's. 7]^^. =12] JL, alHB^<a BL°fl S-?- H3L7} 9}7}S\Jl #5S)M B E}o] p L 6|| 

■y7>£]^ -a±7v en Aiio]^ 7j-°-^^) 7t)si|AiE^ fci°ii^ cn*>i^- dinsi &<>i sa q -o-s. 71^4. 

SEth £ 3bfe Si 7] iH.(Read modeMl -§-3J- EM^i* u^^tf. 

81 71 2.= a1 o!)e] h. Tt^Vofl #<ysMl ^ ^l^l*! ^ "^Hl- ^ CEB* <5}°HH S-fS #^^. A |7)j7, sfltg- 
^-)He(-ol WL°1 4d^5)7l ol^ofl jg.^ alSBj- ol BL-gr ol^^^l ^(Equalize) A];g.ofl ^sfl S- 5 ?- ^iS f-^i^ € 
4. 

* A]S7> *M Aljg.^. ^ols]ol sfltg- AjBjsT-c]-. Aiens} ^o) ^eflolS PL^l S^«>1 aJ5:* 1l7>*H 
7j-fi-^«fl THIJZ.3W S 1*11 ISflolEl Q S * Sj-^Al^Cf. 

^€ cfll^Eisf ^5)^1 ^ c-flolEife ^#*V ^liE^Aii ^. = 3; ^e|oll slsfl ^ st-g- #^s>7fl ^4. 

a E(|olEl7]-4^S ^^fe5L 151 Sl^EflElAl^^HoHAi^^ d 6fl^ f S ^^5]^ cfl o] B) 7> ^ S] ^ 

^-f aoll^i fs. 7^^o]c1-. nl-sl-Ai, •a^Al^Vol T^eV ^ofl ^fl^oB= Olriflo]^. Als SEN°1] til) 

oflH 7> cQoflol^ sl^ cllolEi7> ^ ^3.5)^ ^o]e| DOUT^I 'l'-i- #^S>J7, c))o1e1-7> 

4^5)^1 ^ ^^-^ ^^-51^ ^3) dlolE]- D0UT21 goi 'O'-fr #^^4. 

^Ji«9=:^-M OloiEii- ^*!r «2fls] Efloi^s. 4SsH^ 4\^<& WL«)1 aj 

°1 l-^(3)-& Si Ajai Jf (Ds-f- ^7>S]fe tflig- Si o) ^efl^oll 2)$i\ n^S) Si7V %Aj4(.^c|., A|En^ ^ 

□Le|al, §11^ <HHSflAi21 «a^^a1 -aioga 311 ^1 ^1 »1^(4H 7^ 0 VS1 Ello]E} ^ofl^ «fo]E s. £fe °=| H # 

2] C)lolE+#ol EflolEf <?]/#a H1S|(5)1- -f-Sfl 

°)ei*#2fl^ ^fl °1|S.B| H S3.^Ai 3llol^(p a ge) ojEiJi^ ^oie]. oj)^^ -ffl^ 2f 

OL^C)l, Si <>1 = £fli-& dlOlE]- ^^I^Al ^ofl tflolEf-i- ^Aj^ji Afl^oflaoflAi dlolE^l- 

•a^^l^ -fWHr c-1 ^^5|-7l] h^, si oiHefl^sf si ^ = ^^6) 6q^^Hfe si 
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4*M, Si ^s-sfl^fe £3 Hnefl^oil u}«H ^-tfta| o.s. cHl^lEf aItJ-oJ d] e>o] 4ua.sqfe 5U4. 

^ a dc)l, o]ei*V ^^711^ nflsLel »8a°IM -n^liAl o]SLZ]}±2] ^-f r &\ -f^Wl "^Hl^ Al#£ H) j£ 

^^M, A o v ^£ 7 <HHii*1| "US-bI* °l-8-tb "a^elM. ^aj-g- S^l* cfl°m *1 ;?>-§- #oi 



V!';i"l "l-v .M- ') £*1 "hi! 

^sq- ^ #.2.3., <ar?i 3, 13 H8H ^ afe 13 HS3. 0 Je1b] ±L ^ 

#-8-3 *fl ^)2-3 *]-g- ol-g-e>«^ o]Eie| a. ^j^aj-fr ^^o.^.*) ai^v 7.fl7^ ai ? > 



-H^* t^S>7l ^ 1-^^ 7^J| ullSLE]* ol-g-*V <?lElelM. #*l*r, ^7flfi) ^ 

"33* ^-H) tf>ir ^ FRAM <H^1°1^, ^1-S.e) ^I^b) a ^H-a 3 = f 5Sa^ i}jL, ^sLZL&& 3E.ofl 

43 3 FRAM ^eflolo] o^e^ Tg^s- ^^s>fe "1)2-4 ^H-^sf, ^ % FRAM c^H^ nflSLel 

* 4^ -aAioflfe, 4^7flsl ^e] ^l^Rr 13 flii FRAM ^12.3 h. X| o^i- fl^ 
." :: •' ■■• i '?': ^ul, •/ /•;»•;( 44 «,n u] ^ fram "I^H^I i=- cfl ^ :l •/ : : g^sHr "112.4 444 

i± 7flo]H -4, ^4 «g.a. FRAM 44°14 nflael ^£^1 j± ^1<H^. Afol^Ai ^ cflolE]-# JHI^-SM ul^s. rp-n] 

^ a 4-^ ^^H^, ^7)]21 ^E] ajE^af ^Hl^Jl, Z|2|21 ^E] «J3 ^ « ^ ^ 

# ^^^m -flE) H <§i3. «. FRAM <H sfl °1 sf, nfljaai XHAi^o)! 4 el- ^El i*s a. ?]E^ji FRAM <H^1 0 1S1 cfl^l 
e^HaJ Ji/<>|s.efli# Aiai^ o. s XHsl-fe T^jae) ^o]^ ^e] 193. ?lEiE| FRAM <H3H^ ^SL^\ 

€■ u i^2] a 4^ ^A1<^1^ ; ^]2Hl# al-g-SH, cllol^lol/cH S e11i<Hl 4^ ^E^ 

El 61| 2]«fl H^ZZ^sl ^JELoll ir)-E)- ^7fl31 flat ^als}fe pfliel ^ <HiSfl«»lS) cH-elli 7g S s ^^^7] ^ 
<^^I^* <?!EiEl a. 7,^«S. ^Hl^ s-^i^s 

S. 5^r ^o\] 7^^^-)] o)l5LEl# ol^.6_V ol^aj H. ^o^ ^] cq ^vd^. ^rg^ fl ^o}x^. 

o\^^9] LSBCLeast Significant Bit;s|s>^ H li=) h>°1S ^^1 tiflie) wlHl-^l fl*l*c|.. ^, 32^1 

S, 16H]S, 8H1S SE^r §-3) c-11o]e} b^^ Hl^s-ol flAl^. 

^ <HS.Bfl:t 3W1-JL, ^ <H^5fl^ «1S-1-<H1 S]«D B|| ol^l H>OlE dlolEf-I-Ol 

^ o] =n±S!) o^eflioii^ oi^efli alEs.ol ^7lAi, S o„ ^^efli «1H f^H ^ ^ 

HLcfli Hie =.©] rifl^el <aEiE] h_ j^ofl AV-g-slcf. n cf^- MSBCMost Significant Bit; 2)^^ ^3 
cH-Efli wlH^ol 41^1*V4. 

5= 6^ £ n)|j2.e1 ^ollAi olnefli ^^0)1 4^ »|EjflA ^^1-* q-Ef^4. 

23^ «H cell in].* oJ)^li ^ ^ o-ofl^ |ao»s aflolAl al^ofl a^>^J cflolEf7> HVS ^ Sa^l 

7>^J- 21^ ^]/1li Al^Vol 4iJ5.s)cf. 
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a J-£oll, Si <H = 21)^1- «Hi % v ^-^Ife "IIJZ.EJ -12] TSflolEf* ^ ^ ^S*fc ^^S]7l «l|«r«H| c-j ft 

£r Al<j(Si ^^1^ ^| ?!■)«>] 

«fl°>^ 1L>4. *]#-§- »2]SM(Precharge) ^1 ?>o] ^ ji£ *H, -S dHEr» *fl*l* 0 V *>fe*|| ^*\% ^H^a] 

0)^3} £o] ^q-fi] oj oj)^ a}o] # -|- ^tfofl oiojAi, ^o\) *W *d*H 3 

3*1, *1-g- Si <H heII^I- fl*fl*lfe si «q^|i ai^voi ^ji *i-t).. ^51jl, si <HHEflife ^<ys r 3. 

<HHefli°V ufflfe , on^l^ Al^Vo] ^ 7 >a| o.S €i*rcf. 

a*V, Si ojHBfliofl tfl-§-* r fe 5L^E 2J ^ <H2=Bj|i7 r on^s]^ c>-g- Si ^a|iS , T-M 

^ Jfl dlAfl-t aJ.o]# a^Vo] ^j^nf. 

^M, * °1 -^211^2] z]- ^3-^ ^eiel «- **h§- ^-^is ^H^as*) si 6q 

^ efloiEjAi^ 3He}a] a]^ #«j ==r W 

i 7£r ^ofl ^ #-fKi*ll *flS.3l* °l**lr ^3] a. afloj #*]°1 ^s.oltf. 

£ CPUCCentral Processing Unit;*°J- ^|<H #*l;10)£h ^|<H-¥-(20)^, PCKPeripheral Component 

Interface;^ <?lEl 3]Mi)tHi(30)2]-, n)]a.sl 9jE]el a. ^1<H ^(Memory Interleave controller;40)2K ^5 ^ 
(Single chip) FRAM <H efl °1 (50) £ ^^(60)«- ^al*Vcf. o^H, ^ FRAM <H 2l]°](50)-b ^7]\9] HS3 
#(51,52)* ^allircf. 

CPU(10)^ ^1^^(20)4 + ^Vofl ^^.^ ^lr-§- ^o^t}. a]^^ Aflol<f(20)^ PCI 

(30)1: iflSLBl •JlEiBl «. ^01^.(40)52)- tiflolEU- S^*V4. 

^e]jz, nflael oi El 31 ti. ^|<H-¥-(40)fe <HE.Bfli/E|loiEl-/^|<H iHi(60)» * «fl ^# ^ FRAM ^ 2^1 (50) 4^ 
7fl2l «8H(51,52)£f tflolEj-* H«r«lrcf. 

i 8^ 5L 72] "iljiel oie^e) « ^1^^.(40)21 -^-4 ^-fr ^yflcl-. 

nflSLel 9JE1E1 h. ^H^-(40)^ *?|«^ ?lEjHl «. HSrt^ efl^iEi(41)2> o] E ^Ela. ^H^(42)» t'bI^i^. =ls\ 
JL, u\]SLe) oiEiel a. «-(40)<^, A^efl ^H^-(20)fe cflo]^ ^^(31), tH^(32) ^ «^^ell^ »li(33)» * 
t% OlolEf Hftol o]^o]^. 

-i-fl B ^ ?]E^BliL SSa^ *0^1^(41)fe ^-R-^^l "llael* °1^-§>°1 S!3elH.*1|<>1*fl«: 

3Ef iSZL^tVcl-. o]e^£) a. X| ^-(42)^ ?l^e| a. SSa^ efl ^1 ^ &1 (4 1)^1 ias.^ 

142} ^ FRAM ^21101(50)21 ^H.sfl^i ^S* 

£ 9^r ^ 14s. -M-fl^ 7 0 v.o ^jsjj dHjzbI-I- ol^-*)- 01 6) 31 a. ^]ol ^31 ^ AjAHlolcf. 

£ 921 -gAHfc. s. 721 ^ofl H]ti|| ^El iga FRAM «H 21] ol(70)» ^Hl*r4^ ^ 6 1 ■^°}^. 

^El «§3 FRAM cH2ll°l(70)-c FRAMAS 0^0]^ ^e] «<§3.1-(71,72)1- ^7fl ^ti|*>c]-. <$7]*\, ^E] «g 

a#(71,72)-& s;-*im<LS. ^^§1-^ ^-^=1 ^lS-e] ^^^lcf. «JH FRAM <H 2l]ol(70)fe <H Hefl>i/cl]ol 

Ef/^o] w]^(60)» ^r-8-«:4. 

£ 10^ i 92] i£2] 01 El si «. ^H-?-(40)2l ^--M] ^-g- ^El-^cr. 

DflSE] o]ElE]a_ XlolJf(40)ir 9JE1E1 a. £ia^ 2l|^liEK41)2f ojElEia. X)<H^-(42)* J T Lu l ?]" c r. 

Jl, nllael 01 El 31 a. Xlo] a.(40)fe V]o}^ >Hi(31), »Hi(32) S <HH.2l]^ »li(33)# ^f-afl ^]i^ ^l«H-¥-(20) 

2]- c|o]e1-# H«-tt^K 
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o]7H, ?]Ei^a z.SL=l® Bfl^l^EK41)fe S-fltt'S #^-*d*!l DflaElt o| -g.*^ o) Eia ,a fl^ 

&J a ^o-|-Y-( 42 )fe :•' '.'I '.'! |. | 'i £ia« v)) ^| ^ i't (4 1 H| 9^ *5L^.v»£ _^o|) 
it)-e|- rt E ) H< 5^ FRAM <4 3]°l(70)2l ojezflit: 

£11*£ 10°1H ^ a $3-(7l)2) <#*fl T^g-fr q-Ej-VB^. 

■SE] l 83(71)fe ^MvflS] FeRAM "<§iEL^-§- ^l*!^. ^71)21 FeRAM >8Hl-£ i/clME} aj]<H »Hi(73) 

» ^T°r*>c}, 

£ 12fe £ 1(W ^Ef\a ^3 HSa(71)3] ^AHolt).. 

^E] nsa(71)fe- 3-^7l|S] FeRAM «<!]£L-§-§- ¥«l*Vcf. ^7flS| FeRAM u S3l-«- o)^]±/$]o}^ 7,1)0) ^=£(73) 
* *-fr«t)-. ^ajji, tfljiBl °]Eis] a. XI*H-¥-(80)» EH t^IsH ^711^ ReRAM H9H-I-21 l^e) a ^-°r 

£ 13£ £ 12^ uflj2.e| «lEje1 «. >D<H^.(80)fi] #4] nMd* M-Efvjq. 

nflsel 01 Ej al a. ^^^(go)^ o]eiel a. ^^^(gD^ ^.fl^ <?]E-|B]a. ILsLZL^ 31*1 ^ (82)1- ^-*)^}. 

•^H, ?lEl&|a_ ££S^a) efl^l^E^(82)^ «-fliH3 #-8-#*l| "flS.e]# °l-8-*M ^a]a jfloj* fltt 

HS-Zi^tl-q. olEi^a. ^"-(sD-b -M-flt^ <yEl&| a. sszl^ £fl^^E^(82)^l sq«B 
45} ^7fl<q FeRAM ^-f-sl <H£31^ ^tb 1 }. 

£ 14 ^ m-e s-aih #-8-3*11 °iis.e)«- °i-§-*i #*i3 a q# ^ahhui-. 

S. 14S1 -a^oflfe, CPU(100)4, a||<H-¥-(110)*h PCia1i(120)£)-, ^]3.^ ^|<H-¥-(130)^-, ^Ej aja. °lE)el 

M. FRAM <4efl°l(140) ^ «1i(150)# ^wl*}^. <^ 7H , ^E] »Js Sl^elM. FRAM °1 efl<4.(140)fe ^7flSl 
^3. SIeIeJ « (141,142)* ^Hltl-q-. 

CPU(100)tt ^l^JjS-(iio)Sf <a^S]<H Al^ai JE^j-oil ^ASt ^1^^ ^«H«.(no)fe PCI 

«1i(120)«- TflS-el ^1^-^(130)21- rfl°lE)-# S^rtt^-. 

J^eU, n)l£.el »|*H-¥-(130)fe <>l^efl^/EflolEl-/^H «H^(150)# -f-*fl ^e) «g 3 oi^e] iL FRAM ^ 511 °1( 140) 41 

21 4^7)121 ^E} *!]=L ?lEjBl«.(141. 142)1-4 CllolEfl- H^cf. 

<^7H, iaiel ^H^-(130)^ till as) «?1iHs)h ?^7} l££ t'hISI^I 3.^3., ^ «83 ?lE]e1 h FRAM 

°|i| 0 )(14) 41S1 z^zl-al ^El °lEiHliL(141, 142)^^1 t£2l o]E^ h. s.^^A^L 

*V5g, £ 15fe -H- ^fls] ^aHI^-chI^ oielel «. ££a^ sfl^l^E^ sj-*! ^ ^ E oicf. 

<yE^5) a. HSZian £Sa^ ^Bl-¥-(160)sf, =3. ^-^ efl^iEi Jf (170)21-, 3]^ s| 

S-f(180) g HSzt^" Bfl^iiE-1 <4eflol(190)# ^Hl*lu)-. 

<471a-1, £ia« ^ ^El-¥-(160)^ el-^H ?]<Hl °1 -ft ^4 WEB^, « H<H] <>l-& ^tl± CEB^, #^ ^^^11- 
OEB ^ ^-^-tls: RESETS n^ej- ^^n^ 3^3 «H ^^^14 CMD» 

HS-Hfl ell^liEi ^U«H^.(i70)fe ^^-tlJ: CMD, ^fl <y PUP S ^l 0 ^ DQ_n« fee|a^-*H 

6 1M ^H'ils ENW ^ >i l-eflols a]^ CPL€- •fr^*^. 

= EflAl^Ei olEfloKigo)^ olcHH-g- Als. ENP, ^lofloll: 4li ENN, ^olS ENW % 

€ AlJl CPL°11 nfEl- ^Ha]Jl RE_m,REB_ml- #^*li4. 

21$ 3lS-?-(180)^ ^ «g^l el^S *A3L RESET1- ££a^ sfl^l^El -Sf(l70)°H #^*tq. 

c ls ^V _g_ ssa^ ^el-Y-(160)^^ -tli CMD I£Sn=g efl^liE-1 ^H-f- 

(170)fe £5-a^ sfl^l^Ei <H ^loiagOol H^najSl ?i iq ^(Configure) 0] o m* ^TlM- ^^^Ml -=14. 
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tHS, si 4! s]S^-(180)^ a|-fl «aAH e]^] RESET* tWM ££a? ^l^liEl *1]<W170)» tf^SW?! 
4. °H. e^l^Ei *lMJf(i70HM fasj ^o] Ajifi ^liE) <H SIM (190)2] -fr?]^ HI 

olE}# S7l5] <y 3*1-71 W efl^l^El Allele}. 

5L 16-S: £ 152] ^ ^2]^-(160H ^^Hfl 2)S-£olc}. 

HJL3«j *jB]-?-(160)fe fee] -¥-(161)2]-, #^#l-¥-(162) ^ SL»\ £#(Over toggle) #*l-?-(163)-& ^«lt!-c>. 

^71^, irE]-^-(161)fe hiofTllolH NOR12], «lH.7flo]s AD1.AD2 ^ <y»lEl IVl-g- -?u]t!:4. i^MMH NORlfe 
e]o]e oloflol-g. a]^ WEB2]- ^ «l«flol^. Al i CEBS- <a^*Vc]-. ofl^^o] j= ADlfe i^MHS N0R12] #^ 
Ajirs]- *sj 9J<HH# OEB* «?fiS.^-tl-^cf. «a = 7flolB AD2fe ^MMe NOR12] faAjs:, °ltt]Ei IVl^l 
2] all tiV^^l b]^a1 RESET 3? #*l-¥-U63)2] <ffls.«3-a^t)-. 

ne]JL, ^^##-?-(162)fe 4^7113] FF-Sr ^al^. ^7)]2] FF£- i^ol jl NO R12] #«a1 

. #^€1- FF£- "fflHTflolH ADlS-f &|°1 *^S)- ^7] Alj^]- <y§j£lfe cp2]-, °H^7]l°m aD2S-¥-e-)s] e]^jl 
a] 5:7} <y^£]fe e]^J]^ R* ^Hl*Vcf. 

^71^1, #^1-1- FF2] cp°11fe ^ "yofloll- a] 3: CEB 3 tUMl- -tlJl WEB7]- 5.-^<y ^eIHH 

°1 ofl on- a) j: 0EB7] <ys!^nf zielJZ, FF2] e)^5L Rfe ^ ?l«>flol-a- -ids CEB S bJ-°1H oioflo]^ a] 

± WEB # «W-7}- *t-°l7l- 5]^ 5.-?- -tl^7> «a ^5]o] e|-JJ!^c]-. S*K sj-fl <^H1 e]^ ^J: RESET7} *]e>l<?l 
#^«-&FFol E]^s]c]-. 

BEth i2.»H S# #*lJ?-(163)fc ^^iL CMD2f #^ Sl<>1M€- Aljr OEB* <fflH.^-tV*>fe «H = 7l]ol:S. A D3^- t^I 
*Vc]-. ^H] 7j^JjL( 163 )^ # s <?MH-a Aljr 0 EB7> n«l2] o_b] j^o] ;g o. a 

U«¥-(162)# el^Al^lcJ.. 

*]5M, ^2] Tg.g ^e]-^(l60)2] S# 5^fe 4^ *°1 ^3*4. 

£ 17^r £ 162] FF°11 4M1 3]S.iEolc]-. 

* FF^ ^TflolB T1-T42]-, tofTflolE NOR1.N022]-, <?]u]E-] IV2~IV7-§- t 1 ^^. c$7)*\, IV2 
fe CP 2] #a^r Hl^isl-cxj ^HAls a* #^*VJ7 ; oi^e] IV3^r 9JB]B] IV22] #sJa)5:s. av^5>«a] ^o]a1 jr B 

^^^olBTl-Sr >(olti±A,BSl ^Efl^l 4^1- <?]H]Ei IV4«H S)«B ^« d2] #^aJ3:^. Ai^^o.^. 

*VC]-. ^ofTllol B NOR1-& °JUlEl IV52] #^^^3]- 3]^i^^. R2] ^eJAlJ:^. ic^o^A].^^ ^^^c]^ T2 ofl #e] 

^l^TllolE T2 i- ^IHajj: a,B2] Aj-Efl^ nj.^ iofTflolE N0R12] #^a]^s. #^tb^. 

^^Tllo] e T3 £. ^]o]Ai j: A ,B2] Aj-Eflo)l nj-ej- IV52] faAiif a! aja]^5L #^«r4. iK>>7flol e NOR2fe 

^^7Ho]E T3S1 #^A)^£). E]^H R2] t-^Al^S. MO>^Aj- W Ojt^E^ IV6 ^ ^Oj-TllolE NOR22] #^Al & 

1- <£^M ^^Tfloie T4<^] *^*!-4. 

?i^7flo]E T4 ^ ^|o]A]i A,B— 1 ^\ S!*H3 IV6S] ^SjAj^^. ^ ej^ o. s #^*Vcf. °]u]Ei IV7^ ito].7fl 

olm NOR2S1 qofl #^*V^. 

tt]BfAi, °ja t r <y^Elfe CflolEffe iiH. cp» »«1] ^ ^ S) fe ^H^S7> =11 »M 

°}^\7\] *>1«J|, El^t= Rofl iM L ^iL7f<y§!U T^^^a^ q o,i^ ^o. #^3*# FFol 

e]^i ^E)l7>si4. 

£ 18-^ H^nig ^e]^-(i6)s] -f-ah ^^s]7l ^]*V £^0]^. 

<d*l, ^El ^-^oflA^ ^OlcHlol^- A] J: CEB, efolE Oloflo]^. A]X WEB7> S-f Aj-EflS. °-^l*VcK ZL£lJi, * 

3 ^H-lr 0EB7> n^i -^<LHlfe ^ ^ ^12. CMD7> c]r£ioflol^. Aj- E )|s. ^] ^rf. 
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©lJM. HS^zJH* ^"y^o^ #3] a1_v_ OEB7]- nti 33 ^4liL CMD7> s}oj 

3- <?l<HM-& 

^sj oioflo]^. Ali OEB31 ^^Ife 2]S #H#-f- FF^ S ^§f7fl =14. 

efl*liEj *lH¥-(17Rr nti*D ^^J: n_CMDSf «SJ ^ DQ_n* <*BH.<S4]-*H=- <ffl = 7fl<>lS. AD4# 

^Hl*VcK o}b|e1 IV8~IV10fe °J1 = t11o1e AD4 o] i^SAl^s. *j<a*Vt}-. 

^WHS. NOR2^ <?ES.7flolS AD4S1 #5^:1: sf 0 J»1E1 IVlO^l #§l4l i# ^><at>^4. IVll,IV12fe 
^oj-^olE NOR2S] #^4lX« *lS!«H 3^°1S *H 41 ± ENWf #^?lcl-. 

itoj-TflolB NOR3^ iiofTflolE NOR2S) #^4lJ:sq- 3^-1 «g ^#4lil PUP* ic^V'g-tlr^}-^ #3*14. SlujEl IV13 
~IV154r WTflolH NOR3S1 #^^1^» 4*3^ A i #^]°1H 4l:£ CPL» ♦ 3*jr4. 

^H, ^ ;g#AlJr PUP ^ ^7l°l Hl^JlAl Efl^jiEH x) ^S} ffl] O] Eff E] = *V o]3fo]} rfA] zfl*]^* ^E*> 

71 -IM^AlJLolnf. 

n>S*il ^^^IJI n_CMD7} ^©lS. «^Sj- o]* oj^sflc = e>l-g-§).a| <y a) rflolEj- DQ_n# S^]?]^, ^^«( 17 
1)3] Al^v Dlfsj 11^^- ^•■b EMS 41 £ ENW ^ >t 415: CPL7}- ^tl-^K 

5. 20-6: £ 15^1 elH^Ei <H8IM(190WI ^tl 4M1 3H3.S.o]t±. 

i£a^ efl^l^E^ <Hs)|°l(190)fc n 1 *^ Pl4, ^^-(191)4, e}°lS oioflol-g. ^MJf-(i92)4, ^-fr^afl 
*m*\^a93W, ^^-(194) ^ #4£ t 1 *^ N5« ^al^cf. 

1- 41 ± ENP7> <y7}sj& PMOSH^l^ Pl» ^«1<&4. 

^^(191)*=- £fl*l =f-3iS\ PMOSS^l^Ei P2.P3-I- ^Itl^. PMOSH ^E-j P2£l TlM^fe PMOSB 

Ei P33) 5=efl<?l 13-^ PMOSHsH^liEi P33) tIHh^ PMOSH^^l^E-j P2^ ^^^4. 

e^-olE oioflol^- ^l<H«.(i92)fe NMOSH^^liE] N1.N2* np-al^-cf. NMOSS^^l^E] Nl* ^1^415: RESET ^ 
^^4PM0SS?1^^E-1 P2S] -g^s]^ Tflols Qjfo ^ b\ 0 ]^ ^o) ^1 i ENW7> °l7>s1n)- 

. NMOSS«a^l^E| N2^ Ails aIJl SETfif PMOSS^^l^Ei P3S1 S.5fl°l Afolofl <g^s]cH t))o1h t&*1-* * 
«fl Hf^lH 41 S ENW7> °l7}s]4. 

^-B-^^tl 7W^lEl-!f(193)Tr #-8-*l*tl 7fl3flAlEi FC1-FC4* ^aisvcl-. ^-^B-^i^l 7H3HE1 FCl^ ■a^c) CN1 
-S^s] JZ cf€- ■a^r-i- *«fl -S 41^ CPL7> <?!7>3tK ^-a-^i^l ^W^El FC2fe -a^ 0 ! CN221- <g 

^5] Jl 4# *«fl -t l-Efl^H 41 31 CPL7> -^71-514. 

ne]jl, S'flsfl^Ei FC3^r iiS- CN14 41^141^^ ^}°]^} "3^=1^, 7 d-n-4i^l ^Jfl^El FC4fe ii= CN2^ 

4^xl^<y-cj A> olo,l ol^sjnf. a}7lAi, 7^^M] ?flnflAlEi FC3,FC4^ -i °^S] 3.TQ Eflt »|o]o)| 144 4j@HCL.gL 

^-§-¥-(194)^ efi^l ^2:^ NMOSH^l^Ei N3,N4# ^nl NMOSS^^iE^ N3€: NMO 
SS^^liE^ N5^l ^Bfl^ ^1 ^01^] -g^E!^ Tflole ^>7> NMOSH^l^E-1 N4^ =sfl?l 933Scf. 3. 

e) Jl, NMOSH^^l^E-1 N4^r CN24 NMOSH^^l iE-^ N5S1 Ssfl<?l *}o]<q ^^S]^ 7fl«>lB ^>7> NM 
OSE^H^iEi N3S] "S^ch 

#4-gr t 1 ^^^)- N5fe MOSHSfi^l^Ei N3 ^ NMOSH^^l^E] N4S] 4,^ ^-x}sl- 4]^] 41*^ VSS < ?l7>cl: Aj-o] 
°1] ^^sl 0 ! -f-afl 0 J°fl 0 ]l- 41^ ENN7]- <>l7>^c)-. 

S*h efl^l^E^ ^Eflo)(i90)fe ^Sj^ -f-sfl ^]^4l3l RE_m, RE_m 1- #Sj*^K 

tl^d, s. 21* * 4i« ^■•a^l^l =s.a« cflo|Ef* -t!!4J*f^ Els-sffe ^°]ys.o]ti. 
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3*1. *W «a T1^?MM ^l^o] o>3€ ^^^ov VCC Ellt^ll el^JlAi s RESET7J- t\±c%o]-gs)jL, 

oj^ofl, <g PUPS] <yoflol-g.oi] 1451- ^eflole a]Jt CPL7> *H3. ^ol*Vc|.. Ola}], + 

ti o^Bflol (190)31 ^-fr^afl ?fln))AlEi FC1,FC2°11 ^7} T^;*^ ^nflAlEj FC3.FC4S) ?fl afl a] JL «= °11 

21=11 4 t£ ^, CN1-4 CN2<H1 #«g-*># 

-t #<£*}7} lHS*Hr T2^?HI ^«a*l-^ <y<Hl<>lt- -tlx ENN7> s^s. 9J^«1#£1 H, 

#<y <Jlollol^ Aljr ENP5L S.-9-S. rj+°}}o}M-5)<>\ ^ ot^o] x%o]^ ^^7)1 ^cf. 

°i^mi, T3^^i -a «g=^ ^ «a ^#^1^ pup ^ -a #eiHs ^ jr cpl« 

cM 3.-9.3. ^olAl^luf. u^-eH, BH^a^ 7j-.fr ^afl ^aflA^i FC1 <Efe ^a]^ FC2^1 *W c^eH- 

4Al J^S}7fl olnfl, 5|olE aflol Alj£ ENWfe 3-f Aj-EflS 0-^§V<^ tH| 0 lEl-7} Cj-Aj 2+01^5]^ T^-g- *V 

S. 22fe -g- ££a^ ^^-Al n »l^l ^aJs n_CMD7> t}o]g_ #^=1 o]^6j| ^312 3]*l>iE-H Afl3°- 

n«l*l) n_CMD7> afro] 3. "?lo]M-|-?l ^ 41 S. SET, e)^Ajj£ RESET 7]- <Q ^ 

&t±. =L^JL, EflolE)- <?J/#a *|| = 5.^-1=] <y7>5]ir °J ^ OH &)- DQ_n7> «folo|A) 3^-.sL cl^°fl°ll-5l , 3 

AVol#ol Al^slol eH^I^e^I Afl S £ dlolEf* El-ole §1-71 $| $ ^o}^ x]}o] Aljr ENW « >i #£flole AJJ: CPL 

7 >3>o )S ^ol^. 

«fl, #4£ oloqol-g- 41 £ ENNfe *H -fM*>il, #<S ^Hl- 41 ± ENP^ s.-f -s-sfl* -fMtW. 

n*2M, iSll'g tfJ^liEl 7flo-l«.( i70)oll n »l*il -41 ± n_CMD7> ^ol^. ^ °- ^^.zt^ ^2l-¥-(16 

0)3.^2] Ai^cioi *>^«H, cloiA o v T^H ^^oi <y^s|^ ^fe ^Efl^l^ ^-g- ^«8^ ^ €4. 



ClAj-ollA-l AJ^*1 ^ol, *L ^ ^^S. ^l^tlcf. 

FeRAM-^-fr «>l-8-* ^lae) "yE^elJi ^SS^l Bl*7l FeRAM £fe *7l FeRAM°)l ^-g-*M 

1-^, FeRAM ^-g- °l-§-*V nils, si oiE^el Ji «l*7l FeRAM £fe *7l FeRAM 'HI ^j-g-^H 

Efl^ f^oll 4^1- olE^e] a. je^m- ^^^^s ^H^- ^ 5U>n 

U S3. FeRAM 6]^-*v nfls.^ oie-IeIM. ^El u S3 FeRAM ^SJ xfl^-ofl °lEie|a 

T-iHJf-i- ifl^sH <H = efl^ *^-°ll 4B1- ^SL A <?!ElelH. -g-^ o_s. ^ $1?]} ^cf. 

ZL^ i:flolE)-7l^5l^l *VC1. 



(57) 

^T 1 * 1. 

4^7HS1 tl-a ^ FRAM <Hzfl°l; 

nflilel <?lE-lsl h. Aflol^ ^)*} 3 tr f Hsn^slJi, £5nfsl 2£<1 eels} -#71 ^ ^ ^3 FRAM ^511°!^ cH^efli 

^5.1- Pflie) °lElEl «. AlHJjL; ^ 

#7] aj^ ^ FRAM <H Bfl °] 2f -#7] p, ls .el ojE-lelJi xflo^ a>oH)a^ a q v^ cflolEl* 51^71 ^Hlth-t- 
^-O-^^l "llisll- oi^-*v olEiem *fl<H 
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*3lH) °l-8-*M <yeiel u_ W 2£f ^ #9)^ °jElelJi 55J 

^■71 "UElelM. SsLn^ efl^l^EMl sltfl HsL^=»=l ^af^l ^ ^ FRAM o]z]}o]s] o^^ 

tJJ?_» *!3S>7] ^H^1Jl# #3*Kt tl^lel ±L ^Hifl- ^HllMr f^'^ sffe ^^3^11 "11.2.21 * 

7j-**l*ll nflSBl ixV# T^SKa, ^71 B^B ^ Ajjr, ^7} ^ #3H.!= ^i, 9l<*]°l±t 4l£ £ °J 

°1M1- 4l3l<H| ^ 513= #^*Rr SS^I eflT-l^E^ o^eflol^ ^Hl^-i- s^, o. S ^ 

^ #-8-31*11 nfls.*^ oi-g.^- ojEiel h >|| «h 
7^1 3lH xm*i, 

^71 -ilE^u ssa| efl^l^Ei^ ^ av 7 1 e^jlAiirS ^7] «fl<a ell^iEl ^o^ofl # 

3*Hs e]^| 2)s-*f« d] ^nl^-# s.joi #-8-31*11 n)|5L£i# oi-g-*v ?]Eie]y *fl<H 

3^8" 5. 

^7} Eio 1S 01 61| ol^ Aljr, ^7] 3 ol^o)^ All, a o V 7 , # aj oloflom. Aljr ^ ^71 El^^l^* fee] Sl^fe fc3 



^3-71 ^Hl^^ ^-71 ^ SHol-S. Ali SfolE 01 o1| ol M. Al^ 7 > S^--?] ^oflAl #«J oloflol* A]^7> 

^71 ^ °J oil OH- ^1^ ^ ^71 E>olE 6(1 ol § A]i ^ 2}olx= 6]± ^7} *>olS €ol*^ ^-7) el^lAl 
17} f^ 1 ^ *Kr 7^x1^1 nfliBl* 6] -g-*V oJ Ei ^_y ^ H ^ . 

^•71 31-01 E OloflO]^. Al^fil- Aj- 7l ^ OlofloU t O> OjAj.^ ^ lt ^|OlE; 

a o V 7 1 ^ linO>7l|olH^ #^-4l±Sf^7l #^ ^ofloll- A]^ oBco^AV^^ 1 oR ;= ^ o] j= ; 

A G V 7 1 ^1 l^.O }7] ] 0 ^0] ♦SiA,^, A 0 V 7 , & 1^A1 ± « Aj- 7l CD^ 7 D V^ «^ t gjAl M aj, J= £ A].*^ ^ 2 

<a-7flolB# ^«1^# f^S W^d^l -^1-8-^ °jEi3l a ^ol ^1. 
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7-11 5*oHl sa°H. W #^§l-^ffe ^Kr7)]el ^HISU. 

-s-71 ^7iisi i^ft^ c-flom »ss ^£7} jl an ^ %m w ^ # 

ns\jL, ^7} ^if-S.^ 9l7}5)^ ^7} Ajjrofl A o V 7 ] # e) *)cqo)£ Aljrol #^«-Al7j-g- S- 

3 o.s. eVfe #$I1H3 ^-fi-^i^l "BsbII- °l-g-*> ojE^ti xi<H ^i. 
3t«8- 9. 

*H 8%H1 5U«^1, #7) 4^7U°1 

^71 ^ i^tIM^ * W el^^lit van^sH? 7fl l\H-7)lo)J=; 

^71 a] jr si ^-Eflo)l !4e> «V££ ^71 7]) l^xM^ 3 faAjif AHaajo. j- #^s>^ xl 3*I*t11°1 

^7] A 3^i^7flolE o, ^BjAi^a). ^ 7] b^^aIx* ^H^ti-Sl-fe 7fl 2\fl^7flolS; 

#7] *^ Al^Sl ^ W A 2^ = 71)016^ ^X\±Wr Al B» * O.JL %^S= 7-1] 4^7}}o}^ ^ 

Hi** *>fe *fltH0 7^*1 xl B||ae1* tlejBl h. tIM #*i. 

10. 

5*8-41 SH*!, ^71 o.«1 #*1^H=- 

4 v 7l ^aijt ^ oloflol^ ^c^Aj.sj.fe xl 3^=.>flolH# ^io £ g fe 7 D v 

-fr^jfl nflSLell- oi-g-*v o]E^ a tiH 

11. 

7fl 3%H1 W BS^^ 31*1^1 7iH^r 

^7i ^Aijr * ^i^m# a ^^mh; 

^7} 7| 4<?HH7llolE^ ajtij-^ 7]^}^ 7-fl 1*1<S^; 

7fl 4«fflS.7l|OlHS] t^AlJr^ Aj- 7 j X| I*] O^S] ^O^AJ.^ XI 2^^7flolE; 

W 7]} 2±.*W\*sn #3* ^71 2}°ls Aiji-i- #3§Kr 7fl 2^1^^; 

A 0 V7l 711 2±L*M0]*Si\ A 0 V 7 ) a). fl <y ^#A)^a ^o^A}.^ XI 3^>7llolE; ^ 

^71 711 3Mof7flolE oi ^ajA]^ xl^H a o v 7) € §eflolE XI 3^1?!^» ?«ltt ^ o. 

s 7^7^x1 Tflja-Ei-a- 01-8-* -yeieiy ^i°i ^ai. 

^T 1 * 12. 

*11 3*«fl ^^^1, ^71 ILS.=L% ell^liEi 

^-71 SHoifc-iiisi ^€^^**^^l7lfe ?r<a t 1 *^^; 

ell^l^E-lol o^^oll 7i€^ 'S^Sl^ -*7l ^^^^1-S.^E-l <il7l-5lir ^i^* ^^fe 

7fl l^^^; 

Aj-71 ^1H -4lJt«*fl 4^ #71 el^Ajjr ^ ajie ai^s- £aa« Ell^l^Eisl h^e oj 

^oi^-xH^-; 



-11- 

Copied from 1 1 7343 13 on 06/15/2005 



S Jim Si 10-2004-0059009 



A d-7l ^ #BflolH -tl^ol) ^l^l^Ei^ oji^ofl Xi-y. ^s. #-ff3i*ll ?b s|| /.] -f; 

*7l ^H^Sl «S<cHI 3JiL^ ^^^^ *7l #4-^ ^-S-^KsL^Ei "Jl^fe ^ 

*sKr XI 27 7«l*-§: ^ 2-3- «fe 1:31^ ^-S-^^l ^fls-el* °l-§-* °J E 1^ Ji *fl°l 
13. 

4tX1^ ^e] tg a # ^3 u 53 FRAM °1 zfl °1 ; 

nflS-^l ^e^b] u. XH» ^* =S.a^S>JL, 145} A o v 7 ] ^e; "$3. FRAM <HeJM2l ^^ell 

i 33.* 41-5L3 °]E^H XH7; ^ 

*7l ^E) «S3 FRAM "Hcfloisq. ^7] ^IsleI *lB)el j± XH7 ^°HH ^1«1SH HS*>7l ^* *)^% 7«1* 

£ S^lOS ^ &$\^<$ T^JLEl-i- Ol-g-tb 01E131 H XH 

^T 1 * 14. 

xi i3«j-°n sa°H, ^-7i 4^7fl°i -sat 

z|z| =-^3 0.5. XH^Ife ^7fl£l FRAM n§3; ^ 

*7l ^^<>\ FRAM n!37lB| *51 <>l = elW3HEj-/XH^-i- ^ft^^l ^1* Xl l«li# 7«1*# ^ ^ ^ 
^ 7<Hf-#Xl 41 sell- M. XH 

15. 

XI 13*41 5tH*1, *?l 4^7flsl ^e] ng=n=. 

*7l XI l^iS *7l ^^7l)a] FRAMHS3.S1 *16|B1 a. XH*]-fe fl* Xl 141S.S1 9jEle|H ^^^f ^ 

7*1** e^jas *?)^ ^v-^xi ni|5Lsl# oi-g-*}- ojEi^y. XH 

^t 1 * 16. 

xi 13* at i5*4i 5U°h, 

*7l n« a 31 ^Eiel a. XHJf ^"71 XI 141SL51 <?]Ei^y. XH^ q-z^ 

S-fllM 7j-°-^xl 41ael» ol-g-*}tej a o v 7] oiEisi a ^Hf <H* = S^S>fe #fl«H3 ^E^el u. 

Efl^l^; ^ 

A oM -yE^elH ^s.zl^ z]]*]^-E]d\] em S^ri^sl sl^o)} ^^7] ^e] «8 3 FRAM <H ^1 °1 ^ ^^-efl 

i 7|^# ^^«l-7l XH^1^« ?lEje) H. XH-^-1- ^«1*# 3f-^ Sffe 7^-8-^X1 DflJE. 

ell- °l-8-* 'JlE^slJi XH ^1. 
17. 

XI 16*41 5U<^, *7l *fliyvS ?]El5l a. 5fl^liE-|ir 

a^ois <?ioiioi^. ^±5}., ^ °14lfll- ^Issf, #^ ?l4lol-i- <0i 55 eMjiAijroii t^aj- 5ia^ s«ga|-7l 
* *3*H=- ^e1-¥-; 

*7l ^^^IJL, Sl^ ^oIe)- % *W ^#^15.* feel-a^Vsl-ai a>oie xflol -tlSi ^ -i #3]°li= ^1^1- 
iszt^ efl^l^E^ afloiJjL; 55 

Tj-8-^Xl ^lS-El i^V* ^«l§>i, *7l El-ole XH 70S, *7l ■£ #5flol e XI ^ oififlol^. Ali « #4^- ol 

41 oil- uq-ef £la^¥! =s^. i g sfl^l^Ei °]zl]o}^ ^h|*vo. s^o S ^.fl^. 

Q-fr&W 415LE|* «>l-8-«- °jEislH XH ^1. 

18. 

X] 17*41 5fl°H, 
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3*Rr S13.*» ^Hlfl-g; ^os. ^ -a-?lt^ #-8-3*11 ousels. o]-g.sV oj^ el a. ^ H #*1. 
^t 2 -^- 19. 

^-7] £>o]e oloflo]^- ^-7] <y°lHl- -JIje, 4>7] #53 °Hol-H- a1 ^7} el^^i^s. feel-a^s)--^ ^s] 



#3 °J°11 0 11- ^Sl o.Hl s=A. #*1*H=. 0.^ 1= = #*l-¥-* ^«1«"§- §m ^J-fr^fl^n ^1 

3-3* °l-§-*V O] El 51 U. aflo] 

X] 19* 0 H| &<>H. 

#^S]al, -*7l «l*flol^. ^ ^T-71 e|o]E oloflo]^. Ajjr ^ ^ - ^7} *W3. ^l^ Aj-7) g^A) 

^7> ojofloU- 33- ^ ^ 'oHWfl ^laeli- ^sla XM #*1. 

21. 

Xl 19"* SE^ 20*J-°1) 5U«H^, te^fe 

^7] Xl lto^lolso) ^ejAl^^l #^ < a°fl°ll- 'fflE.^^fe Xl 11H2EL71HE; 

-S-71 Xl liiOlTllolE^ ^SAl £ ( ti^^ AT-7] el^jjAlJ: 55 AT- 7 j ^ *L o] AajAl^-g. ^ = ^XJ-S>fe X| 2 

<ffi = 7l|°iH» ^8°-^ ^ #311HJ #-8-31*11 ^l^el* <?]Elel« XH #*1. 

3^*22. 

XI 19*cH 5U°H, #7l #^##^-ir ^7fl^ ^l^Jl, 

^■7i *k^2i #^#1-^ ^oiEf ^ #§j t ^7> ^s. -a^sH #^<a:* »«n *7i ^7} # 

^E] 2, 4>7l fe e)^S^Ei <?l7l-E]^ #^S^ ^7) Al^ofl A o V7) olofloU- Al^o^ a^a^^j^. S 

^J^S Sfe ^-fi-^Xl "ll^ell- ol-g-*> 01 El ^ h ^1. 

^^*J-23. 

XI 22%H1 5i<HAi, ^7] ^-^7fl3] 

•^71 #^S^ ^7| Aj.^o!! ^ ^jij f^sfe X] l^TflolE; 

^71 XI 1^*711 olHSl ^ 4 v 7l el^^l^l- \fl = < a^>fe XI l^Tflojs; 

-8-71 f-7) Al^Sl Aj-Eflo]] tt)-^ XI lVflHTflolEfi] fr^Al^S. O.S. X] 2?i*7l|0lE; 

4J-71 Aj-Eflofl a\-s} hV^si 4V7I xl l^Tflolssl #^Jl» X) 3^^Xlo] 



^7} Xl 3?i^7flolsol ^BJAI^SI- Aj-7] Bl^l^lJll- HflH.^Aj-g].^ 2M1^7llolE; 

^^dXl nfls-ell- oi-g-*v 01 El 31 h XH ^1. 

24. 
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*H 19#°H 5tH*l, #7) ^ S# 

A oM ^^Jl. % #7l %;% ^ofloll" *]3L» oHS^^^TT *fl 3°J = 7llolES. ^-Hl^-i- S^l^ g).^. ^-^|^ 7 C V 

25. 

^ 17*<H1 5U<^,#7) £13? efl^l^Ei aiM^ 

#7l % #71 ^ tlEf* afl 4°vHH^olE; 

#7l t.]} 4°B^7l]olHSl #7] 1^1 ^^-S) #^#Jl# ^l^^fe *1] 22x.oMHH; 

#7) ^1 2^«>V7floiHal #^ *1<SSM #7) >j|oi *^Kr 2^1<a-¥-; 

#71 Tfl 2iK>WMsa] #^^1^£> #71 Bj-fl ^#^Jl* ii^^^tfe 3^°MH5=; ^ 

#71 3^M1<>1H°1 «>*i #71 € f^|S #3*Hr afl 3^<a^« ^«1#* ^^J o. 

S *>3r 7 0 v-H-x)^)i nilsLell- <>i-§-*v o]E-lel j± 

26. 

^ 17#°fl ^^^,#71 HJLZlig ^l^l^E-1 oleflol^ 

#71 <?l°ti°l# ^li^i ?]6floi^i sna^tf* #^^171^ -^i*!-; 

ES^^ 31*1 ^E) 2} <y=^ofl 7^1= ^il "a^Hlol ^V 7 1 ^-g-i^sl-^Ei <a7>5lir Sltf* ?"*S>fc 

#7l 5}olH #i°fl u}e> a o v 7 i ej^j. ^ 3!J= #Ji« #7l ^^1^^ ^ofl #^5}^ eH;e <y 

01101^-^01^; 

A1-71 ^ #efl°l-E -tlJl^l IH-SF #71 E_3_Zl& l]]X\^K\2) O^ofl *>* HMW^lfe 7cJ-R-?i^ 7flBflAlE^; 

#71 «e)-& -JHH-fr Al^o^ oloflol^-Al ^l^tf-fr «thgrAl ? l^ #t}£ ^f-i^V; ^ 

#71 = jsL^e» ^ofl asi ?ltH #71 ^^-S^tH *\7}$±z T 1 

**Hr >fl 2^^-» ^Hl#^r ^-^^.S. Irfl^ #-fr*i*)l ^S.e|* SlBjBl JeL *H #*1. 

^t 1 * 27. 

^7flSl ^El <aEieia.s_ ^1^, zj-z^sl ^El a§ a <yE-)BltiJ= -i-fl^ yj-o. ^ p)l5L5l -1: ^lJE. 

el °]Eie) u sltb *>ul, is^oll nfet- »lH.efli t^s. ^^gfi- ^e! »ja 9J&1 

el£!_ FRAM <H^I°1: 

D11S.&1 ^HA}jro)l tti-ef a o v 7 i ^E] «Ja <UEiel u. FRAM <H efl °1 ^1 fll<>lE}./>ll«H'tli/<H ^ ^^^^lS. #]<>]*} 

#71 "S3 °]E-|2l H. FRAM °1 Sfl ^l 2f #7l v\]SLB\ ^^5% #3l TSfl jjl«-*|-7l *V »1 ^# ^Hl#^" 

o-s. ^la^« ^1-g-t!- °JE1E1 H #*i. 

28. 

^1 27#«H 9l°l*\, #71 ^E] B,g£L <?]Eiel a. FRAM ^eflol^r 

#-^?l^l ^lael* o]&*\oi oj Ei el h. ^l*V 3Hf *fl^ H^b) h *3_zl*§ sfl 

7^1 ^E-l; £ 

#71 <?]E-lEl ti. iSZl^ BJI^iElofl 3lsH 5S1^ 3£ofl U}E1- c^c^^ ^ s# «^*l-7l *V 7fl 
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^^Jit «§!*Hr «. all ©!■¥■* T^ltf* ^-^^-S. oflH.el-1- oj.§-*v o1e-]e1 h. 



^-8-?i^l nllSLBl* ol^-SV^, cflolEf/Xlol/^H^ioll o]E^^ fllU^t SlJ 

sfe <yElelJ± 31*1 ^Ei; « 

A <M <yEiSlJ± Eia^ Bfl^l^ofl ^Sfl iS^oll U*E]- *MvflSl HS3# ^SHr nflae] ^ <H 
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